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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr7,P 33(USSR) 


AUTHOR: Fili gg ens TNO 
a 


TIS LE: Utilization of the Theory of Similarity for the Description of the 
Properties of Liquid Metals. Pressure of Saturated Vapors and 
Heat of Evaporation (Ispol’ zovaniye teorii podobiya diya opisaniy3 
svoystv zhidkikh metallov. Davieniye nasyshchennykh parov t 

teplota ispareniya) 


P'SRIODICAL: ' Vestn. Mosk. ua-ta. Ser. matem., mekhan. , astron., fiz. 


khimii, 1957, Nr 3. PP 85-88 


ABSTRACT: The usual method of application of the theory of similarity in 

the form of the law of corresponding conditions is not applicable 

to metallic alloys because of the absence of data on the critical 

parameters. For metallic alloys, 4 version of the theory of 
similarity is worked out, wherein dimensionless criteria which 
do not contain any empiric parameters are employed. For 
metals with a dense packing of atoms in the liquid state the 
following correlation was established: N= 1.063 logjoK * 6. 06(1) 
where K= Tp /MP, T is the temperature in CK, p is the density 

card 1/2 at the given temperature, M is the atomic weight. and P is the 
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-JZTHOR: Filippov, L.P. 120-6-21/36 
a 


“TTLE: A Variant of the Relative Method of Measuring the Thermal 
Conductivity of Gases and Liquids (Variant otnositel’ nogo 
metoda izmereniya teploprovodnosti gazov i zhidkostey) ; 


PERIODICAL: Pribory i Tekhnika Eksperimenta, 1957, No.6, . 
pp. 86 - 88 (USSR). 


‘3STRACT; The method consists of: the following. A thin, platinum 
wire A (Fig.1), 150 mm long and having a radius of 0.1 m is 
placed in a capillary tube B containing the fluid under 
investigation (radius of capillary equals 1.5 mm). ‘The capi- : 
llary is surrounded by a thermostatted envelope. The platinun } 
wire is included as one of the arms of a Wheatstone bridge. At 
a certain driving voltage, the bridge is balanced by adjusting 
one of the other three resistances. Next, the driving voltage 
is changed and consequently the bridge becomes untslanced due 
to an increase in the temperature of the wire. The off- 
balanced current and its corresponding driving voltage suffice 
to determine the thermal conductivity of the fluid surrounding 
the platinum wire if analogous measurements have been carried . 
out on a substance with a known thermal conductivity. The 
theory of the method is given and an accuracy of 1 to 2% can 

Gardl/2 be easily obtained. Tests were carried out on cel, and CH,OH. 
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120-6-21/36 
A Variant of the Relative Method of Measuring the Thermal Conductivity 
of Gases and Liquids. 


Using toluene as the standard substance, the thermal conductivity 
of CCl, and CH,0H was found to be 0.086, and 0.180, respectively 


(at 30 °C). this is in good agreement with the a@ta given in 
Refs. 1 a: 16. 


There are 2 diagrams, 1 table and 16 references, 8 of which 
are Slavic. 


ASSOCIATION: Department of Physics MGU 
(Fizicheskiy Fakul'tet MGU) 


SUBMITTED: December 12, 1956. 
AVAILABIE: Library of Congress. 
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FILIPPO, bP.  ststs—Ss - a 
ahs eee! hee eM eA! 
Theory of similitude as it is applied to discription of properties of 
liquid metals. Vest. Mosk. un. Ser. mat., mekh., astron. fiz. khim. 
12 n0.$:81-85 '57, (MIRA 11:9) 


1.Kafedra molekulyarnoy fiziki Moskovskogo gosudarstvennogo universiteta. 
(Liquid metals) (Dimensional analysis) 
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Abs Jour : Ref Zbur - Fizika, No 1, 1958, 733 


Author + Filippov, LePe 
rc TT, 
Inst : Moscow State University 


Title ; The Application of Dimensional Analysis to the Description 


i lation of the 
Properties of Liquids. IT. Extrapo. 
nate Relation of Saturated Vapor Pressures and 


Orthobaric Density. 
orig Pub : Zh. fiz. yhimii, 1957, 31, No 5, 1136-1140 


ed in the first re- 
2 basis of considerations, discuss ! 
ee. eee (pecan Thur Fizika, 1957, No 12, 30303), sort sane | 
s eopeats a method for ee soe RET TSE 
of the pressure of satura Vapors. 
pecuives the knowledge of the pressures at two values of 


a Thermodynamics. 


 qsAPRRQNED.EOR, RELEASH:, 6/13 42000. icaCH4pROPS6-00513R009413120003-7" a 
Abs Jour : Ref Zhur ~ Fizika, No 1, 1958, 733 


the temperature (in practice, the boiling temperature and 
one value of the pressure at a lower temperature). The 
method is suitable for normal organic: liquids over the 
entire range from the melting point to the critical point. 


An analogous computation method is proposed for the 
orthobaric density. 
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Using dimensional analysis to describe the properties of liquids 

(with summary in English]. Zhur.fis,khin, 31 no.9:1999-2004 S '57, 
: (MIRA 11:1) 

L.Moskovskiy gosudarstyennyy universitet im, M.V. Lomonosova, 


(Liquide) (Vepor pressure) (Vapor density) 
(Dimensional analysis) 
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AUTHOR: 


» TITLE: 


PERIODICAL: 


ABSTRACT; 
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Filippov, L.P. 76~11-8/35 


The Use of the Similarity Theory for the Description of the Proper- 
ties of Liquids. IV. Viscosity (Ispol'zovaniye teorii podobiya 
dlya opisaniya svoystv zhidkostey. IV. Vyazkost') 


(gee) Fisicheskoy Khimii, 1957, Vol. 31, Nr1i, ppe 2435-2437 
USSR 


Considerations mentioned in the author's previous article /Ref.1/ 
are here used for the investigation of the question of the vis- 
oosity of normal liquids along the line of saturation, By making 
use of the results obtained from references 2 and 4, two methods 
for the calculation of the temperature dependence of viscosity 
are given. These methods can be applied up to the critical point. 
In the case of the first method the following initial data apply: 
Bolling temperature and the valus of the pressure of saturated 
vapors, of the density, and of the viscosity at low temperatures. 
In the case of the second method two valnes for density and one 
value for viscosity at low temperatures are used for purposes of 
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ASSOOTATION: Moscow State Universit 
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SUBMITED: May 17, 1956 


AVATIVBLE: Library of Congress 
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Measuring the coefficent of thermal diffusivity for liquids, 
Insh.-fis.shur. 1 no.6:64-88 Ag '58, (MIRA 11:8) 


1,Gosudaratvennyy universitet im. M.¥. Lomonosova, Moskva. 
(Thermal diffusivity) 
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AUTHOR: Filippov, lL. P. 76-32-4-4/435 
ia Per ON a Fhe oe * 
TITLE: The Application of Dimensional Analysis to the Description 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 4, 
pp. 760 - 761 (USSR) 


ABSTRACT: “Phe quantity 7 of the twodimensional equation 
y Thy 
Toryst 


‘is investigated in which case the function of the pressure is 
“neglected. For analogous substances y must practically be con- 
stant while for deviations y can serve as criterion of deter- 
mination. The noble gases are mentioned as example which show 
a relutively small deviation of the value 7. From some consi- 
derations follows, hewever, that with substances of different 
Card 1/2. kind no remarkable correlation exists between the earlier 


AE, 
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76-32-4-4/43 


The Application of Dimensional Analysis to the Description of the Properties 
of Liquids. V. On Crystallization Temperature 


derived criteria A and B and the criterion y, but that the 
latter is independent, so that investigations of the properties 
of the substances in liquid phase cannot supply any data on 
crystallization temperature. A diagram of the determinations 

of the function y/vs. number of carbon atoms of an homologous 
series of not ramified, saturated hydrocarbons is mentioned, 
which shows that the hydrocarbons with an even number of carbon 
atoms have emaller values for 7 than their neighbours with odd 
numbers. of carbon atoms, with the excention of methene which 
has a value similar to that of noble gasos. Investi-ations of 
the connection between. y and conercte structural types might 
be suitable for the determination of the solid phase, according 
to the knowledse obtained here. There is 1 figure. 


ASSOCIATION: Moskovakiy gosudarstvernyy universitet im. M. V. Lomonosovn 
(Moscow State University imeni iM. Ys Lomonosov) 

SUEMITTED : July 3, 1956 

AVLILABLE; Library of Congress 
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,oTaons Filippov, L. P. 16~32-5-3/47 


TITLEs ; @ Application of the Theory ofSimilitude for the De— 


' soription of Liquid Properties (Is_pol'zovaniye teorii podo- 
biya dlya opisaniya svoystv zhidkostey) 
VI. On the Tempsrature Dependence of Saturated Vapor Pressures 
we 0 temperaturnoy savisimosti davleniya nasyshehennykh pa- 
rov 


FERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 5, 
pp. 986-990 (USSR) 


STRACTs A modification of the quantity A of the previous works into 
is carried out, whereol = 0.598 - 1g A, and an equation is ob- 
tained which can be applied to the modification interval of 
the criterion to be determined, and which practically com- 
prises all non-dissooiable substances for all tamperature ran- 
ges from the melting point to the critical point. In the appli- 
cation of the equation for practical calculations of the. pres- 
sure of saturated vapors the critical temperatures and pressures 
as well as the parameter must be known, the boiling tempera- 
ture serving as most favorable starting point for the calcula- 

tions. As by the mentioned equation a fmction of the pressure 
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“The Application of the Theory of Similitude 76 ~32-5-3/47 
the Descriptiog of Liquid Properties. VI, On the Temperature Dependence 
of Saturated Vapor Pressures 


@ for polar and unpolar 
sufficiently in the 
ved by the given 


of saturated vapors, which Phenomenon is generalized to the 


P-~V-f ratio of liquids. There are 2 tables and 6 referenceg, 
5 of which are Soviat 
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SUBNITTED; July 3, 1956 


Card 2/2 1. Liquids--Theory 2, Liquids~-Temperature factors 
3, Liquids-~Vapor pressure 4, Liquids--~Mathematical 


analysis 


CIA-RDP86-00513R000413120003-7" 


APPROVED FOR RELEASE: 06/13/2000 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413120003-7 


al PUR a! CRE SE ES SE | 
Br oP Gea Peat A Sees 


toLrrsi, Boris Borisovich [decessed, 1862-1916]; PREDVODITZLEV, A.S., otv. 
red.toma; BOCHKOVSKIY, V.F., prof., reds; GORSHKOY, G.P., prof., red.; 
KIRNOS, D.P., prof., red,; SAVARENSKIY, Ye.F., prof., red.; 
_ SAVARENSKIY, Ye.¥., prof., rede; VVEDENSKAYA, A.V., kand.fiz.-mai, 
nauk, red.; VESHNYAKOV, N.V., kand.fizs.—matem.nauk, red,; LEVITSHAYA, 
4.Yo., kand.fis.~matem.neuk, red.; LINDEN, N.A., kand.fis.-matenm. 
nauk, red,; FILIPPOY, L.Jt,,—-kand.fiz.-matem.nauk, rede; KHARIN, 1).A., 
kand, fiz,-matem nauk, retl.; ALNKSEYEV, D.M., red.izd-va; MARKOVICH, 
S.G., tekhn.red. 


{selected works] Izbrannye trudy. Moskva, Izd-vo Akad.nauk SSSH, 
Vol.l. [Physics] Fisike, 1960. 241 p. (MIRA 13:11) 


1,Chlen-korrespondent AN SSSR (for Predvoditelev), 
(Physics) 
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GOLITSYN, Boris Borisovich, akademik; BONCHKOVSKIY, V.F., prof,, otv.red, II 
toma; PREDVODITELEY, A.S., otv.rod.I toma; GORSHKOY, G.P., pitofe, 
red.; KIRNOS, D.P., prof., reds; SAVARENSKIY, Yo.F., prof., Yedes 
VVEDENSKAYA, A.V., kend.nauk, red.; VESHNYAKOV, N.V., kand.nauk, 
red.; LEVITSKAYA, A.Y., kand. nauk, red,; LINDEN, N.A., kand, nauk, 
red.; PILIPPOY, L.P,, kand.nauk, red.; KHARIN, D.A., kand.nuvk, red.; 
ALEKSEYEV, D.M., red,izd-va; KASHINA, P.S., tekhn.red, 


{Selected works] Istrannye trudy. Moskva, Ind-vo Akad. nauk SSSR, 
¥ol.2. [Seismology] Seiemologiia, 1960. 489 p, 
(MIRA 17212) 
1. Chlen-korrespondent AN SSSR (for Predvoditelev). 
(Seismology) 
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s/170/60/003/007/016/018/Xx 


: B019/B067 
145800 
AUTHOR: /Pilippov, L. P. 
eT LT LC aR CR ie 
TITLE: A Method of Measuring the Coefficient of Thermal Activity of 
Liquids \ 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol; 3, No. Ts 
pp. 121 - 123 


TEXT: According to A. V. Lykov (Ref. 1), the thermal activity coefficient 
is given to be x = A/¥a'= ites, where 2. is the thermal conduction, a the 
thermal diffusivity, c the specific heat, and 9 the density. The principle 
of the measuring method suggested here consists in the measurement of 
tenperature pulsations of a thin metal foil, heated by means of alternating 
current, which is placed in the liquid to be investigated. The thermal 
aciivity coefficient of the liquid concerned is determined from the 
amplitude of these pulsations. The following relation is given for the 


. sa 3 ae 
am litude_of temperature pulsations: yo n(2 + 2nd + v°) we (1). Here, 
nits a,/4¥o' and b = cgd%a- The metal foil was connected with a Wheatstone 
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A Mathod of Measuring the Coefficient of s/170/6C/003/007/016/018/Xx 
Thermal Activity of Liquids B019/B067 a4 


bridge during the measurements. The thermal activity coefficient is then 
obtained from the formula 2x” + 2xb +b = k’y~? (3). Here, yobr (Rex, JE, A 
k « 0.24Ra/4L1e' 2 @« Badr (R+r,)"*. r is the resistance of the foil, 


E the electrical field strength on the foil (for a frequency equal to @), 
and R a series resistance. The method described here is less suited for 
measuring the absolute value of i¢;it can, however, well be used for 

_ measuring the relative values. Here, b. and k can be determined as empirical 
values during the gaging process, Fig. 1 shows a diagrem of the arrange- 
men. Le M. Vozzhennikova thoroughly investigated the operation of the 


arrangement. There are 1 figure and 1 Soviet reference. 


ASSOCIATION: Gosudarstvennyy universitet im. M. V. Lomonosova, g. Moskva 


(State University ineni M. V. Lomonosov, Moscow) 
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s/188/60/000/003/010/011/XX 


/i,/000 3004 /B064 
AUTHOR : Filippov, Lb. P- 
TITLE: Thermal Conductivity of Organic Liquids 


PERIODICAL: Vestnik Moskovskogo universiteta. Seriya 3, fizika, 
astronomiya, 1960, No. 3, Pp» 61-68 


i 
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i 


TEXT; The author proceeds from the fact that the thermal conductivity 
meesured by various research workers shows considerable deviations. He an 
oe discusses, above all, the results and methods of L. Riedel (Refs. <3) a 
| anc Bridgman (Ref. 8), and compares them with the results obtained by the / 
Soviet scientists N. B. Vargaftik, V. y. Kerzhentsev, L. P. Filippov, 
q, Ve Tsederberg, Vo Pe Frontas!yev, and F. Go El'darov. Table 1 gives JB 
the data of L. P. Filippov for 41 organic liquids. The author aims at 
conpiling all data available on the thermal conductivity A of organic 
liquids, and wants to check the reliability of these data. The criterion 
chosen is the reciprocal value A of the root mean square deviations: 


A= /D(/a))- Mable 2 gives the results of evaluation of these data in 


firat, second, and third approximation, which have been obtained by various 
Card 1/2 
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research workers for methyl aloohol; Table 3 gives 4 0 and A for 150 


organic liquids together with references, There are 3 
2 table d 1 2 
erences: 7 Soviet, 6 US, 1 Belgian, and 5 German. gs and 19 ref 


ASSOCIATION: Kafedra molekulyarnoy fiziki | 
(Chair of Molecular Physics) & 


SUBMITTED; November 4, 1959 
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AUTHORS: Pilippov, L. P., Yershova, N. G., Smirnova, N. N. 
Se ee : 
TITLE: The Problem of the Change in the Properties of Liquids by 
Undercooling 


PERIODICAL: Vestnik Moskovskogo universiteta. Seriya 3, fizika, 
astronomiya, 1960, No. 4, pp. 21 - 25 


THXT: The authors present the results of measurements of specific heat 
and thermal conductivity cf liquids passing over into the undercooled 
state. They discuss some results of viscosity measurements made at the 
kefedra molekulyarnoy fiziki MGU (Chair of Molecular Physics of Moscow 
State University). S.S. Urazovekiy and 1. A. Sidorov studied the 
temperature dependence of the specific heat of monochloroacetic acid; 
they observed a distinct peak at the melting point and two peaks at lower 
temperatures. To determine the specific heat, they measured thermal 
activity x = yee, thermal conductivity A, and density 9. The thermal 
activity coefficient x was measured by a method developed by L.P.Filippov 
ard L. M. Vozzhennikova. The thermal conductivity A in salol and aceto- 
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$OURCE: Teplofizika vy*sokikh temperatur, no. 1, 1964, 3-8 
; 
TOPIC TAGS: thermal conductivity of metal, high temperature ther« 
mal conductivity, differential ‘optical pyrometer, micropyrometer, 
Optical wedge, signal to noise xvatio, measurement reproducibility 


AHSTRACT: A simple differential optical pyrometer is described. rt 
_iu based on the investigation of the temperature distribution along 
thin rods, tubes, and wires electrically heated to as much as 2000K, |~ 
for the purpose of measuring the thermal conductivity of metals. 
The theory of the micropyrometer is briefly described. ‘The micro- 
pyrometer has a sensitivity from 0.02 to 0.08° at temperatures from 
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jment is not very sensitive Objectives. A de= 
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"TOPLE TAGS: high temperature pulsation, temperature pulsation neas— : 
renent, photoelectric measurement method, thermionic measurement { 
method, metal heat capacity, heat capacity measurement 4 
: : any 
ABSTRACT: A photoelectric method of temperature determination is desr 
cribed, and the diagram of a circuit with a photomultiplier for meas~: 
uring small pulsations of the temperature of an incandescent filament : 
‘is shown. Formulas for calculating heat capacity are also given. Ini 
‘the experiments, tungsten wire 0.1 mm in diametarwas heated with alter= 
‘nating current at 50 cps. The mean temperature of the wire was deter= 
‘mined by measuring its resistance with a d~c potentiometer. The tem, 
‘perature pulsations, measured by means of a circuit with a photeonul= 
‘tiplier, ware reproducible to within 0.5Z. Similar results were ob« 
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tained by the use of a circuit with a photocell. The maximum error 
in measuring high-temperature pulsation by the photoelectric method 
was about 7%. Temperature pulsations on the same object measured by 
‘the thermionic-emission and photoelectric methods had a maximum dif«= 
‘ference of 1.6%, and a mean difference of 0.52%, Although both meas~ 
;Uretent methods produce almost identical results, the photoelectric 
imethod has several advantages; for example, deep vacuum is not re=- ; 
quired, and the method is suitable for materilals with a low thermi- 
jonic emission and for large objects. In the present study, the.data 
jobtained by the photcelectric method were readily applicable in de- 
jtermining tke heat capacity of tungsten wire in the 1000—2000C range 
Orig. art. has: 1 figure and 8 formulas, 
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.: ABSTRACT: This is a continuation of a paper by the authors (Teplo- | 
 fizika vy*sokikh temperatur v. 1, no. 1, 1964) in which they describe 
|. a simple differential pyrometer to measure small differences of ar 
|" high temperatures and their distribution over small areas on the: ob- 
|, ject. The present article is devoted to the tse of this instrament Psi 


i for the measurement of the thermal conductivity of metals at tempera- 
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| Bists of investigating the distribution of the temperature along a = 
|| wire or a foil heated with current, near a region with constant tem |. 
ji perature, i.e., in the region where the temperature distribution is | 
R :) exponential. Although measurements of this type were first per- 
i i formed ly Krishnan and Jain (Proc. Roy. Soc. v. A225, 1160, 1954 
j and Brit. J. Phys. v. 5, no. 12, 426, 1954) this is the first de- 
ji tailed description and analysis of the procedure. An analysis of 
t 
{ 


; tures on the order of 2,000° and above. ‘The gist of the method con= | 


| the heat: conduction equations for the foil heated by current in oe 
‘vacuum shows that to determine the temperature distribution it is not; 9°. 
yf necessa:ty to know the absolute values of the temperature differences Me ate 
gi: but their ratios. This permits measurements to be made without cali~; Jun 
. bration of the differential Optical pyrometer. The influence of the Ai 
j: finite dimensions of the investigated sections of the wire or foil jae 
7 |. is not: decisive, nor is the degrze of blackness of the investigated | “4 
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z; sample. Another advantage of the method is that the change in tem- 
e perature on the investigated section can be produced artificially by 
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TITLE: Measurement of the thermal diffusivity of metals‘at high temperatures. 
1. Theory of the method of variable heating in a high frequency furnace 


SOURCH: Teplofizika vysokikh temperatur, v. 2, no. 3, 1964, 384~391 


TOPIC TAGS: motal physical property, thermal diffusion, thermal conductivity, . 
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- ABSTRACT: The theory of a new method for measuring the thermal diffusivity of 5 
metals at high temperatures was developed. Tae method consists of detecting 
peziodic changes in the surface temperature of a cylindrical sample heated ina 
high~requency induction furnace with periodic variation of the applied voltage. 
Tha heating of the sample (caused by the existence of the spin effect) “is a a 
surfa:. phenomenon, As a result, radial temperature waves are propagated fron 
tha surface toward the axis of the cylinder, and surface temperature oscillations 
depeni on the thermal diffusivity of the material, The solution of the thermal ~ 
condustion equation Pecan) pinireiteee where A, o, and O are the» 
cAViT = cpa — (ry t),./ 
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: thermal conductivity, heat capacity, and density of the material, is found under ~ 
ithe following assumptions, The lenzth of the circular cylindrical sample is 
‘infinite compared to the diameter 22; the process has continued sufficiently long — 
‘so that the initial state of the system can be neglected; the temperature 
‘oscillation in the cample 0 4s small compared to the constant ‘component, of the os 
| tempera’ sure Q a B<1 | 5 and the high frequency field is uniform along the 


Af 

+: 
eto hey of the sample. In addition, - -4 the effective thickness of the spin layer, . Po ot 

given in MKS units by . age ‘where AL and 2 are the magnetic PeREE f: 
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pildty end electroconductivity: of the sample and f’is the carrier frequency of: 
i the indi:ction furnace, is assumed smi compared with the diameter. “n=a 128 <i} 


\the rato of heating per ea volume of the sample is harmonic in tine 


ot. ee t) = wo(r) (1+ me-™)> , where m is the. podulation coefficient. The 
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ta SRY | p where iam hep: 
thero are two indo 
of which requires Imewing tho absolute values of the temperature oscillation. 
Tho "phase" method requires measuring the phase of the temperature oscillation, 

tween the first harmonic of the changing power ; si 
and that of the changing surface temperature Eat 
of tho sample. The Namplitude" mothod involves measuroment of the ratio of sur- ' 
faca temerature amplitudes for two different modulation frequencies. For both Lots 
metaods the most favorable experinental conditions are obtained in the region : 
“Ghee 2 ~~ bY, Under these conditions the thermal diffusivity can be 
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‘measured with an accuracy of 3-4% by the "phase" method and 3-6% by the 
-Wamplitude" method. The effect of finite spin-layer thickness is also asusseds 
In most cases this results in only minor. corrections. The experimental apparatus 
‘‘and operasion are described in a second article, Orig. art. has: 63 ae 
‘12 diagrams, and 3 tables. . ; e 
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Measuring the temperature conduction of metals at high temperatures. 2. 
Applying the method of variable heating in a high-frequency oven 


Teplofizika vy*sokikh temperatur, v. 2, no. 4, 1964, 558-561 


thermal conductivity, metallography, temperature gradient, harmonio 
MOV 2 vibrator, OMP 019 micropyrometer, MVP 5 induction oven, MPO 2 


| ABSTRACT: Experiments were performed to measure the temperature conduction of 
‘metals by means of recording periodic fluctuationg of temperature on the surface of 
, cylindrical metal specimens heated in a high-frequency induction oven. 
_ ;Variables were the amplitude end the phase of the heating unit; for amplitude 
- ., variation, thermal conductivity was determined through the magnitude of the relative — 
‘temperature fluctuation at two separate frequencies; for phase variation, the phaso; 
idifference, the change of: temperature and its fluctuation patterns were noted. 
experimental apparatus is show in Fig. 1 on the Enclosure. ae 
my,in diameter and 40-680 mm in height, enclosed in a quarts: ~~ 

container wherein there is.either a vacuum or an inert gas atmosphere) Sasa 
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‘control rectifier; 5 - photomaltiplier for receiving radiation; 6 - voltage source; on 
‘7 - constant current amplifier; 6 - oscillograph MPO-2 with MOV-2 vibrators. eiSerd 


: Mioropyrometer OMP-019 was used for temperature measurements. The authors explained. — 
‘the manner of calibration and of reading and processing test data. The method was ae 
. compared with earlier work by the authors (Teplofizika vy"soky*kh temperatur, 2, * 
No. 3, 1$64) and with work by V. D. Borisov (Diplomnaya rabota, MCU, 1963). Itis ; f{ 
‘ conclude€. that the method desoribed here is preferable, owing to its accuracy, ease | eae 
_: Of use, end lask of restriotive conditiona. Orig. art. hast 3 tables and 2 figures. . 
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TITLE: Investigations of tha thermal properties of.solid and liquid matals at high 
temperatures one 
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! BOURCE: Moscow. Universitet. Vestnik. Seriya 3. Fizika, astronomiya, no. 4, 1964, | 
+ 


TOPIC 1'AGS: molecular physios, high-temperature metallurgy, heat transfer, Armco 
iron, liquid metal, solid metal, pyrometer, heat capacity, tungsten, molybdenum, therms! 
conducti:rity : i 


ABSTRACT: This is a brief review of work done by staff members of the Molecular i 
Physics Jepartment of the Physics Faculty of Moscow State University in 1962-1963 in the | 

, investigation of the thermal properties of solid and liquid metals at high temperatures, ' | “ps 
j- Emphasis in this fleld has been on methods making it possible to work with small objects por 
such as thin wires, metal, foil and drops of liquid metal. The use of such objects makes {t : 


possible to dispense with unwieldy apparatus and decreases experimentation time. Pre- 
ference is given to perioclic processes. This makes it possible to duplicate experiments po 


| _eapil under the same conditions, yielding a quantity of data greater than obtained when _ | 
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other methods are used. In periodic processes the sources of information are: the con- 
stant component of temperature, amplitude of the variable component, its phase andits =: 
frequency spectrum. Among the methods investigated was the photoelectric recording of |; 
temperature variations developing in a wire or foil of a metal during heating by an : 
alternating: current. This work was done in 1962 by N. A. Tugareva, A study was made || 
of the reproducibility of the results with variations in all the parameters of the measure- : 
ment system; the results obtained using two types of photomultipliers were compared and ; 
experiments were made using various kinds of light filters and with none at all. Testa o! [ 
the reproducibility of the data obtained by this method revealed a maximum error of 1.5% ; 
and a mean error of 0.5%. This method was used for determining the heat capacity of | 
tungsten in. a temperature range from 2000 to 3000K. Another method was used for 
measurem snt of heat capnoity of both solid and liquid metals. More massive samples are | 
used in thi; method: metal cylinders or crucibles with liquid metal with diameters of 4 
5-15 mm énd a length of several centimeters. Periodic heating of the samples was by 
electron bumbardment. ‘The experiments were made with both external and intarnal 
electron hvating. In the first case, the sample is placed in a cylindrical tungsten spiral | ~~ 
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| | serving as a cathode and in the second case the cathode {s situated in a cavity in the F 
' ; sample. ‘he measurements involve recording the temperature variations in the sample | 
' } during periodic changes in the intensity of electron bombardment. There was good re- i 
. producibility of results in measurements with different periods in a wide range of intensity i 
for samples of different geometry and with cathodes of different types. In the region of | 

temperatures of the order of 1000C the method gives results with an error on the order of i. 
} 


2%. Measurements were made of the heat capacity of Armco iron, tungsten and 
molybdenum. Another method for measuring the thermal conductivity of metals is the 
temperature waves method. One of the possible ways of improving this method for high 
temperitures is to decrease the heat transfer from the lateral surface of the samples by 
using temperature waves with periods considerably shorter than now used. This method 
has been employed for measuring the thermal conductivity of Armco iron to a temperature 
of 900C. A. N. Nurumbetov is now studying the possibility of using a technique in which = 
the butt of the sample is heated periodically by electron bombardment. Another method,, | 
introduced by R. P. Yurchak, uses radial temperature waves. This method is effective - | 
in determining the thermal conductivity of poor heat conductors, although it suffers the 
shortcoming that the amplitude of temperature variations in metal is very small. This 
difficulty can be overcome and Yurchak has been able to measure the thermal conductivities 
of metals to temperatures of about 1000C. The method has also been applied to liquid oa 
3/5 ce Ta ee. 
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has developed a method for investigating a metal sample in the form of a bar (or thin~ 
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quency furnace. The method has been used for measurement of the thermal conductivity | 
of tungster,, molybdenum and niobium at temperatures of 1000-2000K. Still another | 
method used at Moscow University is hemispherical temperature waves. In addition, 
Yu. N. Siraonova has investigated the thermal conductivity of thin wires and foil using a | 
special differential pyrometer and has determined the temperature along such objects in |; 
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these two sectors is measured. The minimum temperature difference which can be 
recorded reliably is 0. 05° at temperatures of about 2000C.. 
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ABSTRACT: ‘The device is based on tho use of radial temperature waves. Tits 
method has heen used to measure the thermal conductivity of poor heat con- 
ductors at “omparatively low temperatures (up to 300°C). nf 
y The essence of the method is as follows. The surface of the investi- 
gated body, a long cylinder, is subjected to periodic heating. After a 
certain time a regular 3rd order regime is set up in this body during which 
the temperature at each point of the cylinder is altered from one and the 
Same period, independent of initial conditions. The solution to the equation 
of heat conduction described by this process.is solved. _ 

A diagram of the device 4s presented. Its main paxts aro a vacutm [wee 
chamber, heaters, and recording unit. The vacuum in the chamber (approximat 
10 mm lig) is created by the initial vacuun (RVN-280) and diffusion pumps Seas 9 ar 
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means of radial temperature waves. Th: method is ay follows: The lateral surface 
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ABSTRACT: This pa is devoted to the results of the measurement of the thermal conduct- 
ivity and specific heat!6f molybdenum at high temperatures (1000—-2000K), and to the values 
of heat conductivity obtained from the results. This workyis part of the program of investigsa- 
tions of the thermal properties of solid and liquid metals’ being conducted at the Chair of 
Molecular Physics, Physics Department, MGU ( ra molekulyarnoy fiziki fizicheskogo 
fakul'teta MIGU). The experimental set-up, the methods used, and the specimens are describ- 
ed. The values of the heat conductivity of molybdenum and density are presented in graphs to- 
gether with the data of other authors. The values of the Lorentz number, determined from the 
heat conductivity valyes, monotonically decreasing with a rise in temperature from 3. 17° 19 

at 1000K to 2.88° 107° v/deg” gt 2000K. The appreciable difference of the Lorentz number fra 
the theoretical value 2. 45° 107° v/deg? testifies to the presence in the molybdenum of a consid- 
erable lattice heat conductivity, amounting to about 15—~20% of the electronic. The absolute 
vaiue of the lattice heat conductivity decreases with a rise in temperature as 1/T 
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“IABSTRACT: A tungsten rod with a diameter of 10 mm end a length of 80 mm 
as used for the experiments. Control-measurements were made with a rod 
of smaller length-- 60 mm. The sample (a forged ingot) contained 99.95% 
tungsten, with a 0.035% molybdenum impurity; its density ataroom 
temperature was 19.17 gram/eme, At a temperature of _2000°K”the 
experimental data were approximately 11% higher than data given in the 
A table gives results of measurements of the 1 

diffusivity which were made to determine heat conductivity. A second 
table gives values of the heat conductivity of tungsten etermined 
experimentally with the dats of other authors. Measurements, made in a 
comparatively narrow temperature interval, yielded velues for the heat 
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ABSTRACT: ‘Smal: apeciuane: (30. x 30 x 6 epee ipcabantite steels: 4ON25_ 4ON25 (0.42% cath 
and: 24.98% nickel). and 40G13 (0.41% carbon and. 13,62% manganese) were austenitized - 
at 1050C ard water quenched. Small (1.5 g) charges of a powerful explosive were. deto~ 


~\oqated on the surface of the specimens, which zgSted on a heavy austenitic-steel plate.| 


|. The explosion formed/small,' round craters ab 1.8 mm dep on the specimen surfaceu 

_ and caused: a sharp: rease' of ‘microhardness\ in the zones: adjacent to. craters: up- to 
| 850 kg/mm? in. 40613 \eteel and 600° kg/mn2 in 40N25 steel, tompared to the respective |. 
: initial: microhardness of 21() and: 180 -kg/mmn?.. ‘Microscopic. examination and x-ray dif~ |". 
fraction: putterna showed‘ that in both steele, over 70% of austenite in the zones ad- 
“jodning: “the: craters: was, ransformed: $< “wantenadtes: but - the distribution: of. martensite 
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22/00 oo SOV/14459-1=15/21 
AUTHOR: Filippov, M.P., Cand.Tech.Sci., Docent 


TITLE: _ ~ The Dependence of the Radius of the Equilibrium Orbit of 
Accelerated. Eleatrons on the Dimensions and Parameters 
of the Gap Space of a Betatron Electromagnet 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Blektromekhanika, 1959, Nr 1, pp 114-120 (USSR) 


ABSTRACT: Accurate calculations of the pole piece profiles and the 
dimensions of the gap of a betatron electromagnet, as 
well as accuracy in manufacture and assembly of the 
Sections of the magnetic circuit, do not necessarily 
ensura the ‘coincidence between the calculated and the 
actual electron orbit radii. The latter can usually be 
adjusted by altering the distance between the pole pieces 

_ or by changing the dimensions of the central dises, In. 
Spite of sufficiently accurate adjustments, the orbit 

_Tadius may change towards the end of the accelerating 
process because of saturation of sections of the magnetic 
circuit and also because of phase differences between the 
control field and the accelerating field. The present 

Card 1/2 article offers a theory of the dependence of the 
equilibrium stable orbit on the parameters of the ee 
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The Dependence of ‘tthe Radius of the Equilibrium Orbit of 
Accelerated Electrons on the Dimensions and Parameters of the Gap 
Space of a Betatron Electromagnet 


gap. An equation is derived (Bq 8) which may be used to 
estimate tolerances: in the dimensions of the magnetic 
circuit and to calculate the maximum energy possible in 

a given betatron. The effect of the gap on the field 
index n and the effect of changes in the gap distance 

on the radius of the so eral orbit are investigated 

in some detail. #%q (16) is derived to estimate the amount 
by which the distance between the pole pieces must be 
adjusted in order that the calculated and the actual orbit 


Should coincide, assuming that the difference between the 
calculated and measured radii is known. 
There are 1 figure and 5 Soviet references. uo 


ASSOCIATION: Tomskiy politekhnicheskiy institut 
(Tomsk Polytechnical Institute) 
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Ale2300 = : SOV/144-59-2~19/19 
AUTHOR: Filippov, M. F., Candidate of Technical Sciences, 

‘Docent, Dean. =% 


7 | \ 
TITLE:. A Betatront with a Symmetric Magnetic Field! 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Elektromekhanika, . 
1959, Nr 2, pp 131-134 (USSR) : 


ABSTRACT: The electromagnet is shown schematically in Fig 2 and 
produces a magnetic field with a high degree of axial 
symmetry. It has a ring-shaped air gap in the yoke. 

A list of the electromagnet parameters is given in 

Table 1 in which the parameters for the electromagnet 
shown in Fig 2 are compared with the more usual ti -shaped 
electromagnet shown in Fig 1. The high azimuthal 
uniformity of the field ensures an increase in the 
intensity of the gamma-radiation. The problem is being 
studied using a 15 MeV betatron. 
“Phere are 2 figures and 1 table. 


ASSOCIATION: Fiziko-tekhnicheskiy fakul'tet, Tomskiy politekhnicheskiy 


institut (Physics-Engineering Faculty. Tomsk Polytechnical |. 
Institute) 
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TITLE: A High Pulsed Current Stereobetatron /7/ 


PERIODIGAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Fizika, 1959, Nr 5, pp 35-4 (USSR) 


- ABSTRACT: The Tomsk Polytechnical Institute has designed a 

25 MeV stereobetatron such that the beam current at the 
target is of the order of a few amps during a fraction 
of a microsecond. The shape of the magnetic field was 
based on the theoretical studies reported in Refs 3-7. 
The present paper gives a general description of the 
various features of the betatron including the 
construction of the electromagnet, the supplies, the 
injection scheme, the extraction scheme, and the 
design of the two independent vacuum systems. The 
machine is now being built. It will be used to study 
electron interactions in the two crossed beams. 

Card There are 10 figures and 14 references, of which 12 are 

1/1 Soviet and 2 English. 


ASSOCIATION: Tomskiy politekhnicheskiy institut im. S.M. Kirova 
SUBMITTED: December 7, 1558 
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